Abstract-The meteorological factors play an important role in rice yield. In this paper, according to the current agricultural meteorological factors on the impact of agricultural production, an the rice yield prediction model was established by using multiple stepwise regression analysis.The experimental results show that the average forecast accuracy is more than 98%,and the prediction result is consistent with the trend of the measured results, and the prediction results are credible.
I. INTRODUCTION The crop yield forecasting models mainly contain statistical forecasting model [1] [2] , remote sensing forecast model [3] , dynamic (state) growth simulation forecast [4] . In this paper, we take Hunan early rice research as an example,and study early rice yield forecast statistical model.
The combined effects of meteorological factors such as temperature, light and water have important influence on the growth and development of rice [5] .
In this paper, the data of early rice yield in Hunan (Hunan Provincial Statistical Yearbook) and the meteorological data of rice growth period(the basic data of Chinese agriculture in the Chinese meteorological data network) were selected as samples,we analyzed the correlation between meteorological yield and meteorological factors such as average temperature, late precipitation and sunshine hours during early growth period, and calculated the correlation coefficient between meteorological factors and meteorological yield.
Based on the physiological characteristics of early rice growth period, the key meteorological factors influencing the meteorological yield of early rice were selected, and the multiple regression model based on key meteorological factors was established by using multiple regression model. The model was used to forecast early rice yield.
II. RICE YIELD FORECASTING MODEL

A. Statistical Model of Crop Yield
There are many factors that affect the yield of crops. The crop yield can be decomposed into three parts: trend yield, meteorological yield and random yield. The statistical model of crop yield Y is:
Where Y t is the projected trend of production which is determined by social production conditions and social skill levels, Y w is the predicted meteorological yield which represents the fluctuating part of the yield,Y ε is a random yield, which is generated by accidental and statistical errors. In general,Y ε is usually ignored.We sort the early rice yield data in Hunan during 1985~2010 by year (see Table I ). 
This is 5-point moving average method.
At the same time, we define Meteorological yield= Actual yield-Trend yield(3)
Using above method, we show the trend yield and actual yield of rice in Hunan as shown in Table I . 
B. Correlation Analysis
The correlation analysis is used to analyze the degree of close relationship between variables. The size of the correlation coefficient indicates the degree of correlation between the variables. The magnitude of the correlation coefficient measures the magnitude of the interrelationship between the two variables. If the correlation coefficient between the two variables is large, we can say that there is a significant correlation between the two variables.
Because correlation analysis is the basis and prerequisite for regression analysis, multiple stepwise regression analysis based on correlation analysis is used. At the same time, regression analysis is the depth and continuation of correlation analysis. It is not enough to explain the close correlation between variables, and only the regression model can be used to make the expectation and estimation of the development trend of variables [6] . Therefore, the correlation between rice yield and meteorological factors was first analyzed.
We call the first third, or the middle third, or the last third of a month as a Xun.We know that Hunan early rice from March sowing to July mature harvest, a total of 12 Xuns. According to the above Table II , all factors are related to meteorological production. Therefore, it can be seen that the correlation between meteorological factors and meteorological yield in early rice has obvious biological significance. So these factors can be used as key factor for the regression analysis of meteorological yield.
C.Multiple Regression Model for Forecasting Early Rice Yield
Based on the method of multiple stepwise regression method, the key meteorological factors were used as the independent variables and the meteorological yield as the dependent variables, and the relationship between the key meteorological factors and the meteorological yield was analyzed. Finally, the early rice yield forecast model was established as follows.
Where Y is the meteorological yield, x i is the ith meteorological factor,b 0 ,b 1 is pending coefficient.
In a multivariate stepwise regression, not all factors can enter the final model. In the process of establishing the model, In the process of establishing the model, the model gradually filters the factor by F test, retains these factors that contribute greatly, and removes these factors with little contribution. Finally, the yield forecast model was obtained: 
III. TEST OF MODEL
A. Test of Model for Fiting Goodness
In order to judge the degree of fitting of the regression line or curve to the sample value,the screening strategy of the stepwise regression is used to test the goodness of the regression equation, the correlation coefficient and its related indexesis shown in Table III . It can be seen from the above table that the standard estimation error is 52.96172, R = 0.978,and the adjusted coefficient R2 is close to 1, which shows that the model has a high fitting goodness.
B. The Significance Test of the Model 1) Test oflinear relationships:
Using SPSS software, we can get the ANOVA table of the model discussed in this paper, as shown in Table IV . It can be seen that all of the |t| values by calculated are greater than the critical value, so reject the original hypothesis. That is, the seven explanatory variables, including the constant term, are significant at the 95% level and pass the variable significance test.
Based on the above analysis, the model passes the test of the linear relationship and the test of the regression coefficient. Therefore, the model can be used to forecast the early rice meteorological yield.
3) Return test of model:
In order to test the forecasting effect of the model, the accuracy of the forecast is introduced, as follows.
Through the forecast of early rice yield in 1990-2011 years, we see that the highest accuracy rate in 2011 and is 99.90%, the lowest accuracy rate in 2013, and is 98.31%, and the average accuracy of the forecast more than 98%.
IV. SUMMARY
For the early rice in Hunan Province, the meteorological yield and the meteorological factor of the main growth period were analyzed by using a multivariate stepwise regression analysis method based on correlation analysis, we can obtain these meteorological factors of significant correlation, which can use as the key meteorological factor, such as precipitation, sunshine and temperature, to establish the meteorological yield forecasting model of early rice. Further, the return simulation test of model shows the accuracy rate is not less than 98%. The model was tested on the meteorological factors and meteorological yield data of 2012-2013 years early rice in Hunan, the accuracy of the forecast is more than 91%. It shows that this model can meet the needs of early rice agricultural meteorological yield forecasting and service.
